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DETAILED ACTION 
Status of Application, Amendments, and/or Claims 

A request for continued examination under 37 CFR 1.114 was filed in this application 
after appeal to the Board of Patent Appeals and Interferences, but prior to a decision on 
the appeal. Since this application is eligible for continued examination under 37 CFR 
1 .114 and the fee set forth in 37 CFR 1 .17(e) has been timely paid, the appeal has been 
withdrawn pursuant to 37 CFR 1.114 and prosecution in this application has been 
reopened pursuant to 37 CFR 1.114. Applicant's submission filed on 12/22/2008 has 
been entered. Claims 1-21 are pending. Claims 6-9, 20, and 21 are currently under 
consideration. All other claims are withdrawn from further consideration by the 
examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 

Withdrawn Objections and/or Rejections 

The disclosure is objected to because it refers to the Atty Docket No. is withdrawn in 
view of amended specification. 

The rejection of claims 6-9, 20, and 21 under 35 U.S.C. 112, second paragraph is 
withdrawn in view of Applicants' argument. 

The rejection of claims 6-9, 20, and 21 under 35 U.S.C. 112, first paragraph for new 
matter is withdrawn in view of Applicants' argument. 
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Objection to the Specification 

The disclosure is objected to because the specification discloses that a modified 
morphogen containing a collagen binding domain (e.g., H2487, shown in Figure 7A) can 
be delivered in an inactive form to a desired tissue locus (e.g., a locus containing an 
implanted collagen matrix) and cleaved at that locus to produce an active morphogen 
(at page 79, the 2 nd paragraph). However, the specification also discloses that a fusion 
protein of H2487 comprising a collagen-binding domain and modified OP-1 was 
successfully refolded and active in the ROS assay (page 77, lines 16-20), contradicting 
to the disclosure at page 79, the 2 nd paragraph of the specification. Appropriate 
correction is required. 

Claim Rejections under 35 USC § 112, 1 st paragraph 

(i) . The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art 
to which it pertains, or with which it is most nearly connected, to make and use the same and shall set 
forth the best mode contemplated by the inventor of carrying out his invention. 

(ii) . Claims 6-9, 20, and 21 are rejected under 35 U.S.C. 112, first paragraph, because 
the specification, while being enabling for the latent fusion proteins, H2440 and H2487, 
the specification does not enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and/ or use the invention commensurate 
in scope with these claims. 

The factors that are considered when determining whether a disclosure satisfies 
enablement requirement include: (i) the quantity of experimentation necessary; (ii) the 
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amount of direction or guidance presented; (iii) the existence of working examples; (iv) 
the nature of the invention; (v) the state of the prior art; (vi) the relative skill of those in 
the art; (vii) the predictability or unpredictability of the art; and (viii) the breadth of the 
claims. Ex Parte Forman, 230 USPQ 546 (Bd Pat. App. & Int. 1986); In re Wands, 858 
F. 2d 731, 8 USPQ 2d 1400 (Fed. Cir. 1988). 

Claim 6 is drawn to a latent TGF-p family member fusion protein, comprising a first 
TGF-p family proein C-terminal seven cysteine domain, comprising a finger 1 
subdomain, a finger 2 subdomain, and a heel subdomain; and a cleavable leader 
sequence operably linked to said C-terminal domain wherein said cleavable leader 
sequence is selected from the group consisting of a leader sequence derived from a 
second TGF-p family protein, a metal-binding domain, a protein-binding domain, a 
ceramic-binding domain, a hydroxyapatite-binding domain and a collagen-binding 
domain; wherein said cleavable leader sequence inhibits the biological activity 
associated with said C-terminal domain; wherein said C-terminal domain becomes 
active upon cleavage of a part or all of said leader sequence; and wherein said latent 
protein is a refolded protein. Claims 7-9, 20, and 21 depend from claim 16. Thus, the 
claims encompass a genus of cleavable sequences operably linked to a genus of TGF- 
P family protein C-terminal domains. 

The specification discloses a fusion protein, H2440, which is a hexa-his tagged OP-1 
(Fig. 7B). This protein was purified over copper IMAC resin, initially in its unfolded state, 
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in the presence of urea. The folded fusion protein displayed little or no activity in a ROS 
assay, but was activated upon cleavage of the N-terminal non-morphogen peptide to 
yield an active C-terminal morphogen domain (page 77, the 1 st paragraph). The 
specification also discloses that a modified morphogen containing a collagen binding 
domain (H2487, shown in Figure 7A) can be delivered in an inactive form to a desired 
tissue locus (e.g., a locus containing an implanted collagen matrix) and cleaved at that 
locus to produce an active morphogen (at page 79, the 2 nd paragraph). However, the 
specification also states that the fusion protein of H2487 was successfully refolded and 
active in the ROS assay (page 77, lines 16-20), contradicting to the above disclosure at 
page 79, the 2 nd paragraph of the specification. While the specification discloses 
numerous lead sequences that can be used to make a fusion protein (page 77, lines 7- 
8), the specification fails to provide sufficient guidance and/or working examples with 
respect to how to make any other latent TGF-p family member fusion proteins, such as 
a latent fusion protein comprising a first TGF-p family protein C-terminal domain and a 
leader sequence derived from a second TGF-p family protein, or a fusion TGF-p family 
protein wherein a part of the leader sequence is cleaved. 

While disclosing that some N-terminal fusion protein monomers disclosed in the instant 
disclosure do not form active homodimers without cleavage of the leader sequence 
(page 79, last paragraph), the specification does not provide description of the structural 
feature that makes a leader sequence inhibits the biological activity associated with a 
TGF-p family protein C-terminal domain and thus renders a TGF-p family member 
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fusion protein latent. It is unpredictable whether a given TGF-p family protein comprising 
a leader sequence is a latent fusion protein. 

The prior art teaches that the activities of the refolded proteins depend upon the 
refolding conditions (Hall et al., WO 96/39430, 12 December 1996; Nimni et al., U.S. 
Patent No. 6,352,972 B1). For example, Hall et al. teach that the refolded fusion protein 
comprising a His-tagged C-terminal active fragment of TGFpl under low concentrations 
of urea and DTT or a redox system used DTT in conjunction with glutathione had little or 
biological activity (Example 5, page 13, lines 24-32; page 14, lines 18-20). However, 
refolded in the glutathione redox system involved a slow dilution of the urea-solubilized 
material with a balanced redox buffer (page 13, lines 8-12), the same fusion protein was 
biologically active (page 14, lines 18-20). Thus, whether a refolded TGF-S fusion is 
active or not depends not only upon the structure of the fusion protein such as the 
leader sequence, but also the refolding conditions. 

Accordingly, in view of various factors as noted above, the specification does not enable 
any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to use the invention commensurate in scope with these claims. 

(iii). Claims 6-9, 20, and 21 are rejected under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as 
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to reasonably convey to one skilled in the relevant art that the inventors, at the time the 
application was filed, had possession of the claimed invention. 

To provide adequate written description and evidence of possession of a claimed 
genus, the specification must provide sufficient distinguishing identifying characteristics 
of the genus. The factors to be considered include disclosure of complete or partial 
structure, physical and/or chemical properties, functional characteristics, 
structure/function correlation, methods of making the claimed product, or any 
combination thereof. 

Claim 6 is drawn to a latent TGF-p family member fusion protein, comprising a first 
TGF-p family proein C-terminal seven cysteine domain, comprising a finger 1 
subdomain, a finger 2 subdomain, and a heel subdomain; and a cleavable leader 
sequence operably linked to said C-terminal domain wherein said cleavable leader 
sequence is selected from the group consisting of a leader sequence derived from a 
second TGF-p family protein, a metal-binding domain, a protein-binding domain, a 
ceramic-binding domain, a hydroxyapatite-binding domain and a collagen-binding 
domain; wherein said cleavable leader sequence inhibits the biological activity 
associated with said C-terminal domain; wherein said C-terminal domain becomes 
active upon cleavage of a part or all of said leader sequence; and wherein said latent 
protein is a refolded protein. Claims 7-9, 20, and 21 depend from claim 16. Thus, the 
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claims encompass a genus of cleavable sequences operably linked to a genus of TGF- 
P family protein C-terminal domains. 

The specification discloses a fusion protein, H2440, which is a hexa-his tagged OP-1 
(Fig. 7B). This protein was purified over copper IMAC resin, initially in its unfolded state, 
in the presence of urea. The folded fusion protein displayed little or no activity in a ROS 
assay, but was activated upon cleavage of the N-terminal non-morphogen peptide to 
yield an active C-terminal morphogen domain (page 77, the 1 st paragraph). The 
specification also discloses that a modified morphogen containing a collagen binding 
domain (H2487, shown in Figure 7A) can be delivered in an inactive form to a desired 
tissue locus (e.g., a locus containing an implanted collagen matrix) and cleaved at that 
locus to produce an active morphogen (at page 79, the 2 nd paragraph). However, the 
specification also states that the fusion protein of H2487 was successfully refolded and 
active in the ROS assay (page 77, lines 16-20), contradicting to the above disclosure at 
page 79, the 2 nd paragraph of the specification. The specification further discloses 
numerous lead sequences that can be used to make a fusion protein (page 77, lines 7- 
8). 

Such a disclosure does not adequately support the instantly claimed invention. The 
specification fails to disclose a representative number of species which would lead one 
skilled in the art to conclude that the Applicant was in possession of the claimed 
invention. The specification discloses that some N-terminal fusion protein monomers 
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disclosed in the instant disclosure do not form active homodimers without cleavage of 
the leader sequence (page 79, last paragraph). However, the specification does not 
provide description of the structural feature that makes a leader sequence inhibits the 
biological activity associated with a TGF-p family protein C-terminal domain and thus 
renders a TGF-p family member fusion protein latent. The specification does not 
disclose a latent fusion protein comprising a first TGF-p family protein C-terminal 
domain and a leader sequence derived from a second TGF-p family protein. The 
specification does not disclose a fusion TGF-p family protein wherein a part of the 
leader sequence is cleaved. Thus, the applicant was at most in possession of the latent 
fusion proteins, H2440 and H2487 shown in Fig. 3A and 3B. Moreover, the specification 
asserts that some N-terminal fusion protein monomers that do not form active 
homodimers without cleavage of the leader sequence form active heterodimers 
between those proteins and unmodified monomers of TGF-p family proteins (page 79, 
last paragraph). Therefore, the latent TGF-p family member fusion proteins are really 
limited to the latent TGF-p family member fusion protein homodimers. 

Furthermore, the prior art teaches that the activities of the refolded proteins depend 
upon the refolding conditions (Hall et al., WO 96/39430, 12 December 1996; Nimni et 
al., U.S. Patent No. 6,352,972 B1). For example, Hall et al. teach that the refolded 
fusion protein comprising a His-tagged C-terminal active fragment of TGFpi under low 
concentrations of urea and DTT or a redox system used DTT in conjunction with 
glutathione had little or biological activity (Example 5, page 13, lines 24-32; page 14, 
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lines 18-20). However, refolded in the glutathione redox system involved a slow dilution 
of the urea-solubilized material with a balanced redox buffer (page 13, lines 8-12), the 
same fusion protein was biologically active (page 14, lines 18-20). Thus, whether a 
refolded TGF-p fusion is active or not depends not only upon the leader sequence, but 
also the refolding conditions and the formation of homodimers or heterodimers. 

Accordingly, one skilled in the art would not recognize from the disclosure that the 
applicant was in possession of the instantly claimed latent TGF-p family member fusion 
proteins. 

(iv). Response to Applicants' argument 

Applicants argue that claim 6 has been amended to recite that the cleavable leader 
sequence is selected from the group consisting of a leader sequence derived from a 
second TGF-p family protein, a metal-binding domain, a protein-binding domain, a 
ceramic-binding domain, a hydroxyapatite-binding domain and a collagen-binding 
domain. Applicants argue that the specification provides adequate written description for 
claim 6 as amended. Applicants' argument has been fully considered, but is not deemed 
to be persuasive for the reasons set forth above. 

Claim Rejections under 35 U.S.C. §102 

(i). The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of 
this subsection of an application filed in the United States only if the international application designated the 
United States and was published under Article 21(2) of such treaty in the English language. 

(ii). Claims 6-8 and 20 are rejected under 35 U.S.C. 102(b) as being anticipated by Hall 
et al. (WO 96/39430, 12 December 1996). 

Hall et al. teach a TGF-p fusion protein comprising a TGF-pi active fragment (the C- 
terminal domain of TGF-pi) and a leader sequence. The leader sequence may 
comprise a purification tag, proteinase-sensitive linker sites and a protein binding 
domain such that the leader sequence may contain all or some of the following 
elements: purification tag proteinase site: ECM binding site: proteinase site: TGF-p 
(page 4, the 2 nd paragraph). Table 1 lists various TGF-p1 fusion proteins, such as a His- 
tagged C-terminal active fragment of TGFpi (Table I, lines 2; page 12, lines 26-28). Hall 
et al. teach that the refolded fusion protein under low concentrations o urea and DTT or 
a redox system used DTT in conjunction with glutathione had little or biological activity 
(Example 5, page 13, lines 24-32; page 14, lines 18-20). Since the fusion protein 
appears to satisfy the structural requirement, the additional properties recited in claims 
6-8 are inherent to the structure of the fusion protein. Thus, the teachings of Hall et al. 
meet the limitations of claims 6-8 and 20. 
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(iii). Claims 6-8, 20, and 21 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Nimni et al. (U.S. Patent No. 6,352,972 B1, March 5, 2002; 102(e): June 3, 1997). 

Hall et al. teach a TGF-p fusion protein comprising a TGF-p1 active fragment (the C- 
terminal domain of TGF-pi) and a leader sequence. The leader sequence may 
comprise a purification tag, proteinase-sensitive linker sites and a protein binding 
domain such that the leader sequence may contain all or some of the following 
elements: purification tag proteinase site: ECM binding site: proteinase site: TGF-p 
(page 4, the 2 nd paragraph). Table 1 (column 5) lists various TGF-p1 fusion proteins, 
such as a His-tagged C-terminal active fragment of TGFpi (Table I, lines 2; page 10, 
lines 3-4). Hall et al. teach that the refolded fusion protein under low concentrations o 
urea and DTT or a redox system used DTT in conjunction with glutathione had little or 
biological activity (Example 5, column 10, lines 44-57; column 11, lines 6-8). Hall et al. 
teach a fusion protein comprising the active portion of BMP proteins, such as OP-1, also 
called BMP-7 (column 2, line 22; column 3, lines 13-18). Since the fusion protein 
appears to satisfy the structural requirement, the additional properties recited in claims 
6-8 are inherent to the structure of the fusion protein. Thus, the teachings of Hall et al. 
meet the limitations of claims 6-8, 20, and 21 . 
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Claim Objections 

Claims 6-9 and 20 are objected to because they recite non-elected subject matter (TGF- 

P family proteins). Appropriate correction is required. 

Conclusion 

No claims are allowed. 

Advisory Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ruixiang Li whose telephone number is (571) 272-0875. 
The examiner can normally be reached on Monday through Friday from 8:30 am to 5:00 
pm. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Nickol, can be reached on (571) 272-0835. The fax number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see h [t tp ://pa i r- d i rect . u s p to . go v . Should you 
have questions on access to the Private PAIR system, please contact the Electronic 
Business Center (EBC) at the toll-free phone number 866-217-9197. 
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Primary Examiner, Art Unit 1646 
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